Finite Element Analysis
The microbubble used in this simulation was formed by creating a sphere of given diameter and using the difference feature to subtract the sphere from the simulation environment. Thus, the simulated microbubble is rigid, hollow, and does not feature a shell. A step size of 2.5 µm was used to advance the microbubble down the channel. The step size was determined to be an equitable compromise between fine spatial resolution and computational speed.
The simulated geometry featured free tetrahedral mesh elements constrained to a user-controlled setting of 'extra fine', in which the minimum element size was 0.54 µm and maximum element size was 12.6 µm. Electrodes were designed to be offset ~ 500 nm from the edges of the simulation environment to avoid internal errors and premature breakdown of the simulation caused by the minimum element size not being able to 'fill' that area. The walls of the simulation environment were all defined as insulating except for the electrodes which were identified as either the ground or terminal electrode. The study aimed to solve the following domain equations:
A numerical solution was determined with an iterative solver that used conjugate gradients method to solve the differential equations. Convergence to a given tolerance of error was used as the termination technique for each step.
S2
Numerical studies simulating maximum impedance perturbation for single microbubbles traversing various electrode configurations. A maximum impedance perturbation is plotted as a percent change across a range of electrode kerfs. Electrode width is provided in the upper left of each subfigure. Each curve represents a single microbubble of a given diameter (5, 7.5, 10, 12.5, 15, 17.5 µm).
T1 Impedance change (%) for microbubbles across a range of diameters given different combinations of electrode width and spacing. 
